A mixture of two new dihydrostilbenes, 3-methoxy-4,5-methylenedioxy-4'-O-(2ξ,3-dihydroxy-3-methylbutyl)-dihydrostilbene (1) and 3,5-dimethoxy-4'-O-(2ξ,3-dihydroxy-3-methylbutyl)-dihydrostilbene (2), was isolated from Indigofera pulchra as an inseparable mixture. Several isolation strategies, including multiple preparative TLC, SPE and finally HPLC were undertaken in an attempt to separate these metabolites, but to no avail. Structure elucidation on the mixture was conducted and we were able to establish the structures of these compounds unambiguously by MS and a series of 1D and 2D-NMR analyses. The mixture of these dihydrostilbenes was analyzed by NMR spectroscopy and 1 and 2 were in a ratio of 52:48, respectively, and this was evaluated against a panel of methicillin-resistant Staphylococcus aureus (MRSA) and multidrug-resistant variants of this organism, including a strain over-expressing the NorA efflux pump; weak activity was observed.
Indigofera pulchra Willd., a suffruticose, sparingly branched perennial herb having a height of 0.9-1.8 m, is distributed throughout tropical and subtropical regions of Nigeria, Niger, Togo, Benin, Ghana and Chad [1] . Traditionally, the plant is used to counteract various poisons [2] and is effective against malaria and dysentery [3, 4] . Its fruit is reported to be used in ophthalmic preparations [5] and the crushed leaves against itching skin. While this species has not been investigated before, the genus Indigofera is well known to produce flavanoids, isoflavanoids [6] , xanthenes [7] , quinolines [8] and abietane diterpenes [9] . As part of our research project focusing on Nigerian medicinal plants, here we report the isolation of two new dihydrostilbenes (1 and 2), which were isolated as an inseparable mixture from I. pulchra. We also report their antibacterial activity against a panel of drug-resistant and methicillinresistant Staphylococcus aureus (MRSA) strains.
The air dried ground whole plant of I. pulchra was extracted in a Soxhlet apparatus with 80% methanol. Column chromatography of the methanol extract followed by gel filtration led to the isolation of lupeol and a mixture (52: 48) of two dihydrostilbenes (1) and (2) . The identity of both compounds was confirmed by a series of 1-and 2-dimensional NMR experiments. The molecular formula of one of these compounds (1) was assigned as C 21 H 26 O 6 from an [M+H] + peak at m/z 375.1827 in the high-resolution EIMS. The 1 H NMR spectrum (500 MHz, C 6 D 6 , Table 1 ) of 1 exhibited signals for a methoxyl (δ 3.49), a methylenedioxy group (δ 5.34), metacoupled (J = 2.0 Hz) aromatic hydrogens (δ 6.27 and 6.40), an AA'BB' aromatic splitting pattern (6.73, 2H, dd, J = 9.5, 2.0 Hz; 6.94, 2H, t, J = 9.5 Hz) and four hydrogens associated with two benzylic groups (2.78, 2H, m and 2.81, 2H, m), indicating the presence of a biphenyl derivative [10] . In addition to these resonances, the presence of two methyl groups (δ 1.04, 1.15), a methine hydrogen (δ 3.55, m), an oxymethylene (3.78, dd, J = 7.5, 3.5 Hz; 3.85, t, J = 3.5 Hz) and two hydroxyl groups (1.92, br s; 2.39 br s) indicated the presence of a 2,3-dihydroxy-3methylbutyloxy (prenyloxy) moiety as a side chain of 1 2 the molecule. The 13 C and DEPT135 NMR spectra (125 MHz, C 6 D 6 , Table 1 ) revealed signals for the methylenedioxy, methoxyl, aromatic methine, benzylic methylene and oxygenated quaternary carbons, as well as for carbons of the prenyloxy side chain. The assignment of carbons and the placement of the methoxyl, methylenedioxy and prenyloxy side chain within the molecule were achieved by 2D experiments. In the HMBC experiment (Table 2) , the meta coupled hydrogens H-2 (δ H 6.27; δ C 109.8 from HMQC) and H-6 (δ H 6.40; δ C 103.6 from HMQC) exhibited a common 2 J correlation to a quaternary carbon at 145.0 (C-1), a 3 J correlation to a benzylic methylene at 39.1 (C-1'''; δ H 2.81 from HMQC) and an oxygenated quaternary carbon at 135.2 (C-4). The hydrogens of the methylenedioxy group exhibited a 3 J correlation with oxygenated quaternary carbons at 135.2 and 150.3. The 3 J correlations by both H-2 and H-6 to 135.2 and 2 J connectivity by H-6 to 150.3 thereby placed the methylenedioxy at C-4 and C-5. An NOE interaction between H-2 and methoxyl hydrogens (δ H 3.49; δ C 57.1 from HMQC) placed this group at C-3 (144.8; 3 J connectivity by MeO at C-3 in HMBC). The AA'BB' system hydrogens showed expected interaction between themselves in the COSY spectrum (H-2',6' to H-3',5') and the HMBC spectrum (H-2',6' to C-3',5'). In the HMBC experiment, a common 3 J correlation by H-3',5' and H-1''' to a quaternary carbon at 137.2 confirmed its assignment as C-1'. H-2',6' exhibited a 3 J correlation to the remaining benzylic methylene carbon at 37.8 (C-2''') and to an oxygen bearing aromatic quaternary carbon at 158.1 (C-4'). In the 2,3-dihydroxy-3methylbutyloxy side chain, the methyl hydrogens showed a 3 J correlation to the methyl carbons of their respective partners, to an oxymethine at 76.7 (C-2'') (δ H 3.55 from HMQC) and to an aliphatic carbon to which they were directly attached, which must be oxygenated due to its downfield resonance at 71.9 (C-3''). The oxymethylene hydrogens (H 2 -1'') at 3.78 (dd, J =7.5, 3.5 Hz) and 3.85 (t, J = 3.5 Hz) exhibited a 3 J correlation to the oxygen bearing quaternary carbon at 158.1 (C-4') therefore indicating that the prenyloxy side chain must be joined to the molecule through C-4'. Given the molecular formula of 1, and the chemical shifts of their respective carbons, hydroxyls were placed at C-2'' and C-3''. On this basis, compound 1 was identified as 3-methoxy-4,5methylenedioxy-4'-O-(2ξ,3-dihydroxy-3-methylbutyl)-dihydrostilbene, which is a new compound.
The HREIMS of compound 2 established its molecular formula as C 21 H 28 O 5 from the [M+1] + peak at m/z 361.2021, which was 14 amu less than 1. The 1 H and 13 C NMR data of 2 were almost identical to those of 1, again indicating the presence of a prenyloxygenated dihydrostilbene. The only major notable differences in the resonances were those for C-2, C-3, C-4, C-5 and C-6. The 1 H NMR spectrum (500 MHz, C 6 D 6 and Table 1 ) of 2 revealed the presence of a meta coupled (J = 2.0 Hz) aromatic hydrogen as a triplet at δ 6.49 coupled to two identical superimposed aromatic hydrogens as a doublet (J = 2.0 Hz) at δ 6.45 (2H), and two superimposed methoxyl groups (δ 3.36) integrating for six hydrogens. In the HMBC spectrum ( 5 - hydrogens at δ 6.45 and 6.49. The height of this carbon signal was almost double that of the quaternary carbon attached to the methoxyl of 1, suggesting two carbons. The two aromatic hydrogens at δ 6.45 (δ C 115.5 from HMQC) showed 3 J correlations to a benzylic methylene carbon (39.4; C-1''') and to aromatic methine carbons at δ 99.1 (δ H 6.49 from HMQC) and 115.5 (to its symmetrical partner). These NMR data suggested the presence of a 3,5-dimethoxyphenyl group that has a plane of symmetry between C-1 and C-4 that would account for the observed NMR resonances. This was supported by the NOE interactions between the methoxyl hydrogens and all aromatic hydrogens of this ring system (H-2,4,6). Therefore, compound 2 was identified as 3,5-dimethoxy-4'-O-(2ξ,3dihydroxy-3-methylbutyl)-dihydrostilbene, another new compound. Numerous attempts were made to separate these metabolites. However, the structure elucidation reveals why they were inseparable as they are very similar in structure, functional group chemistry and, therefore, lipophilicity. The mixture of 1 and 2 was assessed for antistaphylococcal activity in a minimum inhibitory concentration (MIC) assay ( Compounds were serially diluted into each of the wells followed by the addition of the bacterial inoculum and the microtitre plate was incubated at 37°C for 18 h. The MIC was recorded as the lowest concentration at which no growth was observed. This was facilitated by the addition of 20 μL of a 5 mg/mL methanolic solution of 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT; Sigma) to each of the wells and incubation for 20 min. A blue coloration indicated bacterial growth. S. aureus standard strain ATCC 25923 and tetracyclineresistant strain XU212, which possesses the TetK tetracycline efflux protein, were provided by Dr Edet Udo [11] . Strain SA-1199B, which over expresses the norA gene encoding the NorA MDR efflux pump was provided by Professor Glenn Kaatz [12] . Strain RN4220, which possesses the MsrA macrolide efflux protein, was provided by Dr Jon Cove [13] .
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